Dipotassium hexakis({2,2'-[ethane-1,2-diylbis(nitrilomethylidyne)]diphenolato}nickel(II)) tetracyanonickelate(II) methanol hexasolvate dihydrate by Skovsgaard, Signe et al.
Syddansk Universitet
Dipotassium hexakis({2,2'-[ethane-1,2-diylbis(nitrilomethylidyne)]diphenolato}nickel(II))
tetracyanonickelate(II) methanol hexasolvate dihydrate
Skovsgaard, Signe; Bond, Andrew; McKenzie, Christine
Published in:
Acta Crystallographica. Section E: Structure Reports Online
DOI:
10.1107/S160053680403154X
Publication date:
2005
Document Version
Publisher's PDF, also known as Version of record
Link to publication
Citation for pulished version (APA):
Skovsgaard, S., Bond, A. D., & McKenzie, C. J. (2005). Dipotassium hexakis({2,2'-[ethane-1,2-
diylbis(nitrilomethylidyne)]diphenolato}nickel(II)) tetracyanonickelate(II) methanol hexasolvate dihydrate. Acta
Crystallographica. Section E: Structure Reports Online, 61(1), m135-137. DOI: 10.1107/S160053680403154X
General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?
Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.
Download date: 09. Jan. 2017
metal-organic papers
Acta Cryst. (2005). E61, m135±m137 doi:10.1107/S160053680403154X Skovsgaard et al.  K2[Ni(C16H14N2O2)]6[Ni(CN)4]6CH4O2H2O m135
Acta Crystallographica Section E
Structure Reports
Online
ISSN 1600-5368
Dipotassium hexakis({2,20-[ethane-1,2-diyl-
bis(nitrilomethylidyne)]diphenolato}nickel(II))
tetracyanonickelate(II) methanol hexasolvate
dihydrate
Signe Skovsgaard, Andrew D.
Bond* and Christine J. McKenzie
University of Southern Denmark, Department of
Chemistry, Campusvej 55, 5230 Odense,
Denmark
Correspondence e-mail: adb@chem.sdu.dk
Key indicators
Single-crystal X-ray study
T = 180 K
Mean (C±C) = 0.010 AÊ
R factor = 0.055
wR factor = 0.145
Data-to-parameter ratio = 13.9
For details of how these key indicators were
automatically derived from the article, see
http://journals.iucr.org/e.
# 2005 International Union of Crystallography
Printed in Great Britain ± all rights reserved
In the crystal structure of the title compound, K2[Ni(C16H14-
N2O2)]6[Ni(CN)4]6CH3OH2H2O, at 180 K, the nickel(II)±
Schiff base units form dimeric associations across inversion
centres. The K+ cations occupy distorted octahedral sites
surrounded by O atoms of the nickel(II)±Schiff base units, and
the centrosymmetric [Ni(CN)4]
2ÿ anions participate in a two-
dimensional hydrogen-bond network that includes the unco-
ordinated methanol and water molecules.
Comment
Crystals of the title compound, (I) (Table 1), were obtained
from an attempt to add cyanide ligands to the complex
C16H14N2NiO2 or [Ni(salen)] [H2salen is N,N
0-ethylene-
bis(salicylideneamine)].
In the crystal structure of (I) at 180 K (Fig. 1), the
[Ni(salen)] units form centrosymmetric dimeric associations,
in which the least-squares planes through the two complexes
are parallel and the Ni  Ni separation is ca 3.3 AÊ [Ni1  Ni1i
3.340 (2) and Ni2  Ni3ii 3.323 (1) AÊ ; symmetry codes: (i) ÿx,
ÿy, ÿz; (ii) 12 + x, y, 12 ÿ z].
These dimers lie in two distinct environments. In®nite
stacks (containing atoms Ni2 and Ni3) are formed along [100]
[lying at (x, 0, 14), (x, 0,
3
4), (x,
1
2,
1
4) and (x,
1
2,
3
4)], in which the
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Figure 1
The cationic and anionic complexes in (I) showing the atom-labelling
scheme. Displacement ellipsoids are drawn at the 50% probability level.
H atoms and the uncoordinated methanol and water molecules have been
omitted. The suf®x A denotes symmetry code (ÿx, ÿy, 1 ÿ z).
least-squares planes through the [Ni(salen)] units of adjacent
dimers are approximately parallel and the dimers are rotated
by ca 40 with respect to each other (Fig. 2), resulting in an
Ni2  Ni3 separation of 4.154 (1) AÊ . A second discrete
[Ni(salen)] dimer (containing atom Ni1) is sited at (0, 0, 0),
(12,
1
2, 0), etc. The K
+ cations occupy sites between the
[Ni(salen)] stacks and the discrete dimers, in which the O
atoms form a heavily distorted octahedral environment, with
the `axial' sites (atoms O4 and O5) forming an angle of ca 60
with the approximate square plane formed by atoms O1, O2,
O3 and O6 (Fig. 2).
The arrangement formed by the [Ni(salen)] dimers and the
K+ cations is two-dimensional, lying in (020). Projection on to
the plane of one of these layers (Fig. 3) shows the square-
planar [Ni(CN)4]
2ÿ anions lying in voids. Thus, the structure of
(I) may be considered to comprise layers of stoichiometry
(C16H14N2NiO2)6K2[Ni(CN)4] in (020). The methanol and
water molecules occupy pockets between these layers, forming
hydrogen bonds to each other and to the [Ni(CN)4]
2ÿ anions.
The hydrogen-bond network (Table 2) is itself two-dimen-
sional, lying in (002). Projection on to a single one of these
layers (Fig. 4) highlights an alternative view of the structure:
the discrete [Ni(salen)] dimers lie within voids in the
hydrogen-bond network, forming layers of stoichiometry
(C16H14N2NiO2)2[Ni(CN)4]6CH3OH2H2O in (002). These
layers alternate with layers of stacked [Ni(salen)] dimers along
the c direction, and the K+ cations are sandwiched between
them.
Experimental
KCN (0.56 g, 8.6 mmol) dissolved in methanol (20 ml) was added to a
mixture of nickel acetate tetrahydrate (0.74 g, 2.9 mmol) and
C16H16N2O2 (H2salen, 1.15 g, 4.3 mmol) dissolved in methanol
(80 ml). The resulting red solution was heated for 1 h and crystals of
(I) were deposited as orange needles over 4 d (yield 0.25 g). Spec-
troscopic analysis, IR: (CN) 2113 cmÿ1.
Crystal data
K2[Ni(C16H14N2O2)]6[Ni(CN)4]-
6CH4O2H2O
Mr = 2419.29
Orthorhombic, Pbca
a = 14.3214 (14) AÊ
b = 24.855 (2) AÊ
c = 29.709 (3) AÊ
V = 10575.3 (16) AÊ 3
Z = 4
Dx = 1.520 Mg m
ÿ3
Mo K radiation
Cell parameters from 3789
re¯ections
 = 2.7±19.7
 = 1.38 mmÿ1
T = 180 (2) K
Lath, orange
0.25  0.06  0.02 mm
Data collection
Bruker-Nonius X8 APEXII CCD
diffractometer
Thin-slice ! and ’ scans
Absorption correction: multi-scan,
(SADABS; Sheldrick, 2003)
Tmin = 0.718, Tmax = 0.973
67 154 measured re¯ections
8982 independent re¯ections
4508 re¯ections with I > 2(I)
Rint = 0.149
max = 24.7

h = ÿ16! 16
k = ÿ29! 27
l = ÿ34! 34
Refinement
Re®nement on F 2
R[F 2 > 2(F 2)] = 0.055
wR(F 2) = 0.145
S = 1.00
8982 re¯ections
647 parameters
H-atom parameters constrained
w = 1/[2(Fo
2) + (0.0539P)2
+ 17.6992P]
where P = (Fo
2 + 2Fc
2)/3
(/)max < 0.001
max = 1.03 e AÊ
ÿ3
min = ÿ0.63 e AÊ ÿ3
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Figure 2
The distorted octahedral environment of K+ in (I). The projection is
approximately along [100], the direction of propagation of the extended
stacks of the Ni2/Ni3 [Ni(salen)] dimers. The relative rotation of ca 40
described in the text refers to the angle between the O3  O4 vector in
the Ni2 unit (heavy lines) and the O5  O6 vector in the Ni3 unit (thin
lines). H atoms have been omitted.
Figure 3
Projection on to the plane of a single layer in (020), showing stacks of
[Ni(salen)] dimers running along [100] and discrete [Ni(salen)] dimers at
(12, b, 0), (0, b,
1
2), etc., with K
+ cations (purple spheres) and [Ni(CN)4]
2ÿ
anions lying between them. H atoms have been omitted.
Table 1
Selected geometric parameters (AÊ , ).
K1ÐO6 2.672 (4)
K1ÐO4 2.708 (4)
K1ÐO5 2.713 (4)
K1ÐO2 2.719 (4)
K1ÐO3 2.741 (4)
K1ÐO1 2.743 (4)
Ni1ÐN2 1.842 (5)
Ni1ÐN1 1.842 (5)
Ni1ÐO1 1.851 (4)
Ni1ÐO2 1.852 (4)
Ni2ÐN4 1.840 (5)
Ni2ÐN3 1.843 (5)
Ni2ÐO4 1.850 (4)
Ni2ÐO3 1.851 (4)
Ni3ÐN5 1.833 (5)
Ni3ÐN6 1.846 (5)
Ni3ÐO6 1.850 (4)
Ni3ÐO5 1.859 (4)
N2ÐNi1ÐN1 86.3 (2)
N2ÐNi1ÐO1 175.9 (2)
N1ÐNi1ÐO1 94.2 (2)
N2ÐNi1ÐO2 94.7 (2)
N1ÐNi1ÐO2 178.7 (2)
O1ÐNi1ÐO2 84.76 (17)
N4ÐNi2ÐN3 86.0 (2)
N4ÐNi2ÐO4 94.7 (2)
N3ÐNi2ÐO4 177.1 (2)
N4ÐNi2ÐO3 177.2 (2)
N3ÐNi2ÐO3 94.3 (2)
O4ÐNi2ÐO3 85.14 (18)
N5ÐNi3ÐN6 86.6 (2)
N5ÐNi3ÐO6 176.8 (2)
N6ÐNi3ÐO6 94.6 (2)
N5ÐNi3ÐO5 94.4 (2)
N6ÐNi3ÐO5 175.1 (2)
O6ÐNi3ÐO5 84.60 (19)
C50ÐNi4ÐC49i 89.6 (3)
C50ÐNi4ÐC49 90.4 (3)
Symmetry code: (i) ÿx;ÿy;ÿz 1.
Table 2
Hydrogen-bond geometry (AÊ , ).
DÐH  A DÐH H  A D  A DÐH  A
O1WÐH1W  O2S 0.84 1.93 2.770 (11) 180
O1WÐH2W  O3S 0.84 1.73 2.571 (12) 179
O1SÐH1S  N7ii 0.84 2.00 2.838 (10) 179
O2SÐH2S  N8iii 0.84 2.02 2.861 (11) 180
O3SÐH3S  O1S 0.84 2.05 2.895 (12) 179
Symmetry codes: (ii) ÿx 12;ÿy; zÿ 12; (iii) ÿx; y 12;ÿz 12.
The combination of a relatively small crystal and a relatively large
unit cell gave weak diffraction [ca 50% observed at the I > 2(I) level
to a resolution of 0.85 AÊ , with Rint ca 15%]. H atoms bound to C
atoms were positioned geometrically and allowed to ride during
subsequent re®nement, with CÐH = 0.95 AÊ and Uiso(H) = 1.2Ueq(C)
for Csp2, and CÐH = 0.99 AÊ and Uiso(H) = 1.2Ueq(C) for the
methylene groups. The H atoms of the hydroxyl groups in the
methanol molecules and in the water molecule were included so as to
form a reasonable hydrogen-bond network: the H atoms were placed
along the vector from the parent O atom to the closest acceptor atom,
with OÐH = 0.84 AÊ , and subsequently allowed to ride on their parent
atoms with Uiso(H) = 1.5Ueq(O). The methyl H atoms of the methanol
molecules were then placed so as to form approximately staggered
arrangements with the OH groups. The largest peak in the residual
electron density lies in the vicinity of one of the methanol molecules.
Data collection: APEX2 (Bruker-Nonius, 2004); cell re®nement:
SAINT (Bruker, 2003); data reduction: SAINT; program(s) used to
solve structure: SHELXTL (Sheldrick, 2000); program(s) used to
re®ne structure: SHELXTL; molecular graphics: SHELXTL; soft-
ware used to prepare material for publication: SHELXTL.
The authors are grateful to the Danish Natural Science
Research Council (SNF) and Carlsbergfondet for provision of
the X-ray equipment.
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Figure 4
Projection on to the plane of a single layer in (002), showing the
hydrogen-bond network between the [Ni(CN)4]
2ÿ anions and the
methanol and water molecules. Discrete [Ni(salen)] dimers lie in voids
in this network. H atoms bound to C atoms have been omitted.
supporting information
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Dipotassium hexakis({2,2′-[ethane-1,2-diylbis(nitrilomethyl-
idyne)]diphenolato}nickel(II)) tetracyanonickelate(II) methanol hexasolvate 
dihydrate
Signe Skovsgaard, Andrew D. Bond and Christine J. McKenzie
S1. Comment 
Crystals of the title compound, (I) (Table 1), were obtained from an attempt to add cyanide ligands to the complex 
C16H14N2NiO2 or [Ni(salen)] [H2salen is N,N′-ethylenebis(salicylideneamine)].
In the crystal structure of (I) at 180 K (Fig. 1), the [Ni(salen)] units form centrosymmetric dimeric associations, in 
which the least-squares planes through the two complexes are parallel and the Ni···Ni separation is ca 3.3 Å [Ni1···Ni1i 
3.340 (2), Ni2···Ni3ii 3.323 (1) Å; symmetry codes: (i) -x, -y, -z; (ii) 1/2 + x, y, 1/2 - z].
These dimers lie in two distinct environments. Infinite stacks (containing atoms Ni2 and Ni3) are formed along [100] 
[lying at (x,0,1/4), (x,0,3/4), (x,1/2,1/4) and (x,1/2,3/4)], in which the least-squares planes through the [Ni(salen)] units of 
adjacent dimers are approximately parallel and the dimers are rotated by ca 40° with respect to each other (Fig. 2), 
resulting in an Ni2···Ni3 separation of 4.154 (1) Å. A second discrete [Ni(salen)] dimer (containing atom Ni1) is sited at 
(0,0,0), (1/2,1/2,0), etc. The K+ cations occupy sites between the [Ni(salen)] stacks and the discrete dimers, in which the 
O atoms form a heavily distorted octahedral environment, with the `axial′ sites (atoms O4 and O5) forming an angle of ca 
60° with the approximate square plane formed by atoms O1, O2, O3 and O6 (Fig. 2).
The arrangement formed by the [Ni(salen)] dimers and the K+ cations is two-dimensional, lying in (020). Projection 
onto the plane of one of these layers (Fig. 3) shows the square-planar [Ni(CN)4]2- anions lying in voids. Thus, the 
structure of (I) may be considered to comprise layers of stoichiometry (C16H14N2NiO2)6K2[Ni(CN)4] in (020). The 
methanol and water molecules occupy pockets between these layers, forming hydrogen bonds to each other and to the 
[Ni(CN)4]2- anions.
The hydrogen-bond network (Table 2) is itself two-dimensional, lying in (002). Projection onto a single one of these 
layers (Fig. 4) highlights an alternative view of the structure: the discrete [Ni(salen)] dimers lie within voids in the 
hydrogen-bond network, forming layers of stoichiometry (C16H14N2NiO2)2[Ni(CN)4]·6CH3OH·2H2O in (002). These 
layers alternate with layers of stacked [Ni(salen)] dimers along the c direction, and the K+ cations are sandwiched 
between them.
S2. Experimental 
KCN (0.56 g, 8.6 mmol) dissolved in methanol (20 ml) was added to a mixture of nickel acetate tetrahydrate (0.74 g, 2.9 
mmol) and C16H16N2NiO2 (Ni?H2salen, 1.15 g, 4.3 mmol) dissolved in methanol (80 ml). The resulting red solution was 
heated for 1 h and crystals of (I) were deposited as orange-red needles over 4 d (yield 0.25 g). Spectroscopic analysis, IR: 
ν(CN) 2113 cm-1.
supporting information
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S3. Refinement 
The combination of a relatively small crystal and relatively large unit cell gave weak diffraction [ca 50% observed at the 
I > 2σ(I) level to a resolution of 0.85 Å, with Rint ca 15%]. H atoms bound to C atoms were positioned geometrically and 
allowed to ride during subsequent refinement, with C—H = 0.95 Å and Uiso(H) = 1.2Ueq(C) for Csp2, and C—H = 0.99 Å 
and Uiso(H) = 1.2Ueq(C) for the methylene groups. The H atoms of the hydroxyl groups in the methanol molecules and in 
the water molecule were included so as to form a reasonable hydrogen-bond network: the H atoms were placed along the 
vector from the parent O atom to the closest acceptor atom with O—H = 0.84 Å, then subsequently allowed to ride on 
their parent atoms with Uiso(H) = 1.5Ueq(O). The methyl H atoms of the methanol molecules were then placed so as to 
form approximately staggered arrangements with the OH groups.
Figure 1
The cationic and anionic complexes in (I) showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 
50% probability level. H atoms and the uncoordinated methanol and water molecules have been omitted. The suffix A 
denotes symmetry code (-x, -y, 1 - z). 
supporting information
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Figure 2
The distorted octahedral environment of K+ in (I). The projection is approximately along [100], the direction of 
propagation of the extended stacks of the Ni2/Ni3 [Ni(salen)] dimers. The relative rotation of ca 40° described in the text 
refers to the angle between the O3···O4 vector in the Ni2 unit (heavy line) and the O5···O6 vector in the Ni3 unit (thin 
line). 
supporting information
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Figure 3
Projection onto the plane of a single layer in (020), showing stacks of [Ni(salen)] dimers running along [100] and discrete 
[Ni(salen)] dimers at (1/2,b,0), (0,b,1/2), etc., with K+ cations (purple spheres) and [Ni(CN)4]2- anions lying between 
them. H atoms have been omitted. 
Figure 4
Projection onto the plane of a single layer in (002), showing the hydrogen-bond network between the [Ni(CN)4]2- anions 
and the lattice methanol and water molecules. Discrete [Ni(salen)] dimers lie in voids in this network. H atoms bound to 
C atoms have been omitted. 
supporting information
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Dipotassium hexakis({2,2′-[ethane-1,2-diylbis(nitrilomethylidyne)]diphenolato}nickel(II)) tetracyanonickel(II) 
methanol hexasolvate dihydrate 
Crystal data 
K2[Ni(C16H14N2O2)]6[Ni(CN)4]·6CH4O·2H2O
Mr = 2419.29
Orthorhombic, Pbca
Hall symbol: -P 2ac 2ab
a = 14.3214 (14) Å
b = 24.855 (2) Å
c = 29.709 (3) Å
V = 10575.3 (16) Å3
Z = 4
F(000) = 5016
Dx = 1.520 Mg m−3
Mo Kα radiation, λ = 0.7107 Å
Cell parameters from 3789 reflections
θ = 2.7–19.7°
µ = 1.38 mm−1
T = 180 K
Lath, orange
0.25 × 0.06 × 0.02 mm
Data collection 
Bruker-Nonius X8 APEXII CCD 
diffractometer
Radiation source: fine-focus sealed tube
Graphite monochromator
thin–slice ω and φ scans
Absorption correction: multi-scan 
(SADABS; Sheldrick, 2003)
Tmin = 0.718, Tmax = 0.973
67154 measured reflections
8982 independent reflections
4508 reflections with I > 2σ(I)
Rint = 0.149
θmax = 24.7°, θmin = 3.6°
h = −16→16
k = −29→27
l = −34→34
Refinement 
Refinement on F2
Least-squares matrix: full
R[F2 > 2σ(F2)] = 0.055
wR(F2) = 0.145
S = 1.00
8982 reflections
647 parameters
3 restraints
Primary atom site location: structure-invariant 
direct methods
Secondary atom site location: difference Fourier 
map
Hydrogen site location: inferred from 
neighbouring sites
H-atom parameters constrained
w = 1/[σ2(Fo2) + (0.0539P)2 + 17.6992P] 
where P = (Fo2 + 2Fc2)/3
(Δ/σ)max < 0.001
Δρmax = 1.03 e Å−3
Δρmin = −0.63 e Å−3
Special details 
Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes.
Refinement. Refinement of F2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F2, 
conventional R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F2 > σ(F2) is used 
only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å2) 
x y z Uiso*/Ueq
K1 −0.04691 (9) −0.01172 (6) 0.15097 (4) 0.0336 (4)
Ni1 0.05630 (5) 0.01433 (3) 0.04774 (3) 0.0290 (2)
Ni2 0.07869 (5) 0.02058 (3) 0.25484 (3) 0.0304 (2)
Ni3 −0.20086 (5) −0.02070 (3) 0.24059 (3) 0.0345 (2)
supporting information
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Ni4 0.0000 0.0000 0.5000 0.0481 (4)
O1 −0.0675 (3) 0.02337 (15) 0.06400 (13) 0.0324 (10)
O2 0.0470 (3) −0.05040 (15) 0.07833 (13) 0.0310 (10)
O3 0.0375 (3) −0.04314 (16) 0.22947 (13) 0.0338 (11)
O4 0.0840 (3) 0.04543 (16) 0.19618 (13) 0.0327 (11)
O5 −0.2055 (3) −0.05522 (18) 0.18514 (13) 0.0362 (11)
O6 −0.1631 (3) 0.03845 (17) 0.20747 (14) 0.0365 (11)
N2 0.1818 (4) 0.0072 (2) 0.03556 (16) 0.0330 (13)
N1 0.0629 (4) 0.0785 (2) 0.01686 (16) 0.0302 (13)
N3 0.0790 (3) −0.0059 (2) 0.31277 (17) 0.0333 (13)
N4 0.1136 (3) 0.0851 (2) 0.28007 (17) 0.0300 (13)
N5 −0.2449 (4) −0.0788 (2) 0.27213 (17) 0.0356 (14)
N6 −0.1854 (4) 0.0125 (2) 0.29566 (17) 0.0386 (14)
N7 0.0560 (5) −0.0659 (3) 0.5807 (3) 0.073 (2)
N8 0.0181 (5) −0.0987 (3) 0.4428 (2) 0.079 (2)
C1 −0.1214 (5) 0.0659 (3) 0.0563 (2) 0.0327 (16)
C2 −0.2154 (5) 0.0631 (3) 0.0696 (2) 0.0385 (17)
H2A −0.2387 0.0312 0.0832 0.046*
C3 −0.2739 (5) 0.1062 (3) 0.0630 (2) 0.0461 (19)
H3A −0.3373 0.1035 0.0721 0.055*
C4 −0.2428 (5) 0.1532 (3) 0.0435 (2) 0.050 (2)
H4A −0.2836 0.1831 0.0401 0.060*
C5 −0.1518 (5) 0.1561 (3) 0.0292 (2) 0.0420 (18)
H5A −0.1303 0.1881 0.0152 0.050*
C6 −0.0895 (5) 0.1127 (2) 0.0348 (2) 0.0313 (16)
C7 0.0009 (5) 0.1158 (3) 0.01513 (19) 0.0339 (16)
H7A 0.0166 0.1479 −0.0005 0.041*
C8 0.1495 (5) 0.0839 (3) −0.0104 (2) 0.0385 (17)
H8A 0.1653 0.1223 −0.0148 0.046*
H8B 0.1412 0.0670 −0.0403 0.046*
C9 0.2250 (5) 0.0559 (3) 0.0155 (2) 0.0426 (18)
H9A 0.2770 0.0457 −0.0048 0.051*
H9B 0.2498 0.0797 0.0394 0.051*
C10 0.2341 (5) −0.0335 (3) 0.0442 (2) 0.0371 (17)
H10A 0.2981 −0.0310 0.0361 0.045*
C11 0.2032 (4) −0.0829 (2) 0.0652 (2) 0.0318 (16)
C12 0.2670 (5) −0.1251 (3) 0.0700 (2) 0.0434 (18)
H12A 0.3296 −0.1200 0.0603 0.052*
C13 0.2417 (6) −0.1733 (3) 0.0882 (2) 0.051 (2)
H13A 0.2856 −0.2017 0.0911 0.062*
C14 0.1497 (5) −0.1798 (3) 0.1025 (2) 0.048 (2)
H14A 0.1308 −0.2131 0.1152 0.057*
C15 0.0858 (5) −0.1387 (3) 0.0985 (2) 0.0408 (18)
H15A 0.0235 −0.1444 0.1084 0.049*
C16 0.1104 (5) −0.0888 (2) 0.0803 (2) 0.0298 (16)
C17 0.0133 (4) −0.0874 (3) 0.2500 (2) 0.0339 (16)
C18 −0.0139 (4) −0.1321 (3) 0.2247 (2) 0.0394 (18)
H18A −0.0123 −0.1301 0.1928 0.047*
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C19 −0.0429 (5) −0.1790 (3) 0.2451 (3) 0.050 (2)
H19A −0.0616 −0.2085 0.2268 0.060*
C20 −0.0455 (5) −0.1843 (3) 0.2921 (3) 0.059 (2)
H20A −0.0667 −0.2165 0.3060 0.070*
C21 −0.0163 (5) −0.1414 (3) 0.3172 (3) 0.052 (2)
H21A −0.0163 −0.1442 0.3491 0.063*
C22 0.0135 (5) −0.0937 (3) 0.2971 (2) 0.0412 (18)
C23 0.0494 (4) −0.0521 (3) 0.3263 (2) 0.0395 (18)
H23A 0.0513 −0.0593 0.3577 0.047*
C24 0.1256 (5) 0.0299 (3) 0.3454 (2) 0.0378 (17)
H24A 0.1936 0.0227 0.3460 0.045*
H24B 0.1002 0.0242 0.3760 0.045*
C25 0.1070 (5) 0.0866 (3) 0.3300 (2) 0.0431 (19)
H25A 0.0440 0.0984 0.3396 0.052*
H25B 0.1538 0.1116 0.3427 0.052*
C26 0.1374 (4) 0.1281 (3) 0.2597 (2) 0.0371 (17)
H26A 0.1536 0.1582 0.2778 0.045*
C27 0.1417 (4) 0.1349 (2) 0.2117 (2) 0.0308 (16)
C28 0.1739 (5) 0.1830 (3) 0.1939 (3) 0.0465 (19)
H28A 0.1920 0.2110 0.2138 0.056*
C29 0.1803 (5) 0.1914 (3) 0.1483 (3) 0.053 (2)
H29A 0.2019 0.2248 0.1368 0.064*
C30 0.1546 (5) 0.1502 (3) 0.1196 (3) 0.055 (2)
H30A 0.1594 0.1553 0.0880 0.066*
C31 0.1225 (5) 0.1025 (3) 0.1359 (2) 0.0455 (19)
H31A 0.1045 0.0751 0.1154 0.055*
C32 0.1153 (5) 0.0925 (3) 0.1828 (2) 0.0355 (17)
C33 −0.2230 (5) −0.1069 (3) 0.1782 (2) 0.0384 (17)
C34 −0.2098 (6) −0.1269 (3) 0.1338 (3) 0.062 (2)
H34A −0.1908 −0.1030 0.1105 0.074*
C35 −0.2241 (6) −0.1802 (4) 0.1241 (3) 0.078 (3)
H35A −0.2131 −0.1930 0.0944 0.094*
C36 −0.2547 (6) −0.2162 (3) 0.1572 (3) 0.072 (3)
H36A −0.2658 −0.2529 0.1504 0.086*
C37 −0.2681 (5) −0.1968 (3) 0.1996 (3) 0.055 (2)
H37A −0.2884 −0.2209 0.2223 0.066*
C38 −0.2532 (4) −0.1431 (3) 0.2109 (2) 0.0380 (17)
C39 −0.2640 (4) −0.1263 (3) 0.2567 (2) 0.0415 (17)
H39A −0.2871 −0.1522 0.2775 0.050*
C40 −0.2662 (5) −0.0667 (3) 0.3198 (2) 0.054 (2)
H40A −0.2564 −0.0992 0.3385 0.065*
H40B −0.3322 −0.0554 0.3229 0.065*
C41 −0.2032 (5) −0.0229 (3) 0.3348 (2) 0.051 (2)
H41A −0.2327 −0.0022 0.3595 0.062*
H41B −0.1437 −0.0382 0.3461 0.062*
C42 −0.1582 (5) 0.0609 (3) 0.3029 (2) 0.0427 (18)
H42A −0.1529 0.0720 0.3334 0.051*
C43 −0.1349 (4) 0.1002 (3) 0.2689 (2) 0.0400 (18)
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C44 −0.1078 (5) 0.1522 (3) 0.2820 (3) 0.050 (2)
H44A −0.1045 0.1611 0.3131 0.060*
C45 −0.0863 (5) 0.1900 (3) 0.2503 (3) 0.054 (2)
H45A −0.0674 0.2251 0.2592 0.065*
C46 −0.0923 (5) 0.1769 (3) 0.2049 (3) 0.053 (2)
H46A −0.0778 0.2036 0.1830 0.064*
C47 −0.1187 (5) 0.1265 (3) 0.1908 (3) 0.0455 (19)
H47A −0.1230 0.1190 0.1595 0.055*
C48 −0.1396 (4) 0.0855 (3) 0.2227 (2) 0.0364 (17)
C49 0.0338 (5) −0.0402 (3) 0.5502 (3) 0.053 (2)
C50 0.0114 (6) −0.0605 (3) 0.4638 (3) 0.056 (2)
O1W 0.1292 (4) 0.2279 (2) −0.0017 (2) 0.104 (2)*
H1W 0.0987 0.2466 0.0166 0.156*
H2W 0.1813 0.2186 0.0091 0.156*
O1S 0.4256 (5) 0.1772 (3) 0.1002 (2) 0.111 (2)*
H1S 0.4305 0.1442 0.0944 0.166*
C1S 0.5156 (7) 0.2043 (5) 0.0906 (4) 0.149 (5)*
H1S1 0.5030 0.2404 0.0790 0.223*
H1S2 0.5506 0.1837 0.0681 0.223*
H1S3 0.5525 0.2069 0.1183 0.223*
O2S 0.0287 (6) 0.2894 (3) 0.0592 (3) 0.162 (3)*
H2S 0.0148 0.3222 0.0586 0.242*
C2S −0.0261 (6) 0.2614 (3) 0.0907 (3) 0.082 (3)*
H2S1 −0.0082 0.2718 0.1214 0.123*
H2S2 −0.0155 0.2228 0.0866 0.123*
H2S3 −0.0923 0.2696 0.0859 0.123*
O3S 0.2879 (8) 0.2001 (4) 0.0315 (4) 0.187 (4)*
H3S 0.3282 0.1932 0.0512 0.281*
C3S 0.3509 (11) 0.1897 (6) −0.0027 (5) 0.211 (7)*
H3S1 0.3408 0.2153 −0.0273 0.317*
H3S2 0.3412 0.1530 −0.0138 0.317*
H3S3 0.4148 0.1933 0.0086 0.317*
Atomic displacement parameters (Å2) 
U11 U22 U33 U12 U13 U23
K1 0.0346 (8) 0.0429 (9) 0.0232 (7) −0.0027 (7) 0.0006 (6) 0.0039 (7)
Ni1 0.0343 (5) 0.0302 (5) 0.0226 (4) −0.0013 (4) 0.0010 (4) 0.0030 (4)
Ni2 0.0302 (4) 0.0365 (5) 0.0245 (4) −0.0002 (4) −0.0027 (4) −0.0003 (4)
Ni3 0.0310 (5) 0.0436 (5) 0.0288 (5) 0.0009 (4) 0.0042 (4) 0.0064 (4)
Ni4 0.0381 (8) 0.0612 (9) 0.0449 (8) −0.0038 (6) 0.0058 (7) −0.0118 (7)
O1 0.038 (3) 0.031 (2) 0.029 (2) 0.003 (2) 0.004 (2) 0.008 (2)
O2 0.036 (3) 0.031 (2) 0.027 (3) 0.003 (2) 0.002 (2) 0.006 (2)
O3 0.042 (3) 0.034 (3) 0.025 (2) −0.004 (2) −0.007 (2) 0.004 (2)
O4 0.038 (3) 0.035 (3) 0.025 (2) −0.005 (2) 0.000 (2) 0.000 (2)
O5 0.039 (3) 0.048 (3) 0.022 (2) −0.005 (2) 0.003 (2) 0.005 (2)
O6 0.042 (3) 0.040 (3) 0.027 (3) 0.001 (2) 0.007 (2) 0.009 (2)
N2 0.036 (3) 0.038 (3) 0.025 (3) −0.001 (3) 0.003 (2) −0.002 (3)
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N1 0.032 (3) 0.035 (3) 0.023 (3) −0.003 (3) −0.001 (3) 0.002 (3)
N3 0.022 (3) 0.049 (4) 0.029 (3) 0.003 (3) −0.005 (2) 0.000 (3)
N4 0.029 (3) 0.035 (3) 0.026 (3) 0.001 (2) −0.004 (3) −0.003 (3)
N5 0.031 (3) 0.046 (4) 0.030 (3) −0.001 (3) 0.004 (3) 0.005 (3)
N6 0.034 (3) 0.048 (4) 0.034 (3) 0.000 (3) 0.006 (3) 0.002 (3)
N7 0.063 (5) 0.100 (6) 0.055 (5) 0.019 (4) 0.014 (4) −0.002 (5)
N8 0.079 (6) 0.082 (6) 0.076 (6) 0.009 (4) −0.002 (4) −0.025 (5)
C1 0.046 (4) 0.036 (4) 0.016 (4) 0.005 (3) 0.001 (3) 0.002 (3)
C2 0.036 (4) 0.051 (5) 0.028 (4) 0.005 (3) 0.005 (3) 0.008 (3)
C3 0.047 (5) 0.060 (5) 0.032 (4) 0.011 (4) 0.005 (4) 0.007 (4)
C4 0.050 (5) 0.055 (5) 0.046 (5) 0.023 (4) 0.001 (4) 0.001 (4)
C5 0.059 (5) 0.033 (4) 0.034 (4) 0.003 (4) −0.010 (4) 0.004 (3)
C6 0.039 (4) 0.031 (4) 0.024 (4) −0.001 (3) −0.005 (3) −0.002 (3)
C7 0.045 (5) 0.035 (4) 0.022 (4) −0.010 (4) −0.007 (3) 0.006 (3)
C8 0.046 (5) 0.037 (4) 0.033 (4) −0.002 (3) 0.002 (4) 0.007 (3)
C9 0.036 (4) 0.052 (5) 0.040 (4) −0.008 (3) 0.009 (4) 0.004 (4)
C10 0.031 (4) 0.050 (5) 0.030 (4) 0.001 (3) −0.001 (3) −0.007 (3)
C11 0.036 (4) 0.033 (4) 0.026 (4) −0.003 (3) −0.007 (3) −0.004 (3)
C12 0.042 (4) 0.047 (5) 0.041 (4) 0.010 (4) 0.000 (4) −0.002 (4)
C13 0.062 (6) 0.036 (4) 0.056 (5) 0.005 (4) −0.006 (4) −0.001 (4)
C14 0.061 (6) 0.033 (4) 0.049 (5) 0.001 (4) −0.013 (4) 0.008 (4)
C15 0.048 (5) 0.039 (4) 0.035 (4) −0.001 (4) −0.006 (4) −0.003 (3)
C16 0.042 (4) 0.030 (4) 0.017 (4) −0.004 (3) −0.001 (3) −0.001 (3)
C17 0.028 (4) 0.037 (4) 0.037 (4) 0.002 (3) −0.002 (3) 0.007 (4)
C18 0.036 (4) 0.036 (4) 0.047 (4) −0.005 (3) −0.008 (4) 0.004 (4)
C19 0.049 (5) 0.034 (4) 0.068 (6) 0.001 (3) −0.015 (4) 0.006 (4)
C20 0.064 (6) 0.047 (5) 0.064 (6) −0.007 (4) −0.011 (5) 0.015 (5)
C21 0.057 (5) 0.045 (5) 0.054 (5) −0.004 (4) −0.001 (4) 0.021 (4)
C22 0.038 (4) 0.037 (4) 0.048 (5) 0.001 (3) −0.004 (4) 0.014 (4)
C23 0.038 (4) 0.047 (5) 0.033 (4) 0.005 (4) 0.007 (3) 0.010 (4)
C24 0.035 (4) 0.057 (5) 0.021 (4) 0.001 (3) −0.003 (3) −0.003 (4)
C25 0.049 (5) 0.054 (5) 0.026 (4) 0.002 (4) 0.001 (3) −0.012 (4)
C26 0.031 (4) 0.038 (4) 0.042 (5) 0.007 (3) −0.010 (3) −0.005 (4)
C27 0.026 (4) 0.026 (4) 0.040 (4) 0.004 (3) −0.003 (3) 0.002 (3)
C28 0.048 (5) 0.034 (4) 0.057 (5) −0.002 (4) −0.013 (4) 0.002 (4)
C29 0.060 (5) 0.043 (5) 0.056 (5) −0.011 (4) 0.004 (4) 0.025 (4)
C30 0.063 (6) 0.053 (5) 0.049 (5) −0.011 (4) 0.002 (4) 0.004 (4)
C31 0.064 (5) 0.036 (4) 0.036 (5) −0.009 (4) 0.001 (4) 0.003 (4)
C32 0.038 (4) 0.037 (4) 0.032 (4) 0.001 (3) 0.003 (3) 0.003 (4)
C33 0.037 (4) 0.043 (5) 0.035 (4) −0.003 (3) 0.001 (3) 0.003 (4)
C34 0.083 (7) 0.060 (6) 0.041 (5) −0.023 (5) 0.000 (5) 0.002 (4)
C35 0.105 (8) 0.074 (7) 0.056 (6) −0.027 (6) 0.006 (6) −0.017 (5)
C36 0.091 (7) 0.052 (6) 0.072 (7) −0.029 (5) −0.006 (6) −0.007 (5)
C37 0.060 (5) 0.057 (6) 0.049 (5) −0.024 (4) −0.002 (4) 0.007 (4)
C38 0.028 (4) 0.050 (5) 0.036 (4) −0.011 (3) 0.004 (3) 0.007 (4)
C39 0.032 (4) 0.050 (5) 0.042 (5) −0.004 (3) 0.006 (4) 0.012 (4)
C40 0.055 (5) 0.073 (6) 0.035 (5) −0.005 (4) 0.013 (4) 0.008 (4)
C41 0.059 (5) 0.070 (6) 0.025 (4) 0.005 (4) 0.003 (4) 0.003 (4)
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C42 0.035 (4) 0.059 (5) 0.034 (4) 0.011 (4) 0.002 (3) −0.011 (4)
C43 0.026 (4) 0.043 (5) 0.050 (5) 0.009 (3) −0.001 (3) −0.003 (4)
C44 0.038 (5) 0.048 (5) 0.064 (6) 0.005 (4) −0.003 (4) −0.015 (5)
C45 0.040 (4) 0.040 (5) 0.083 (7) 0.003 (3) 0.006 (5) 0.002 (5)
C46 0.056 (5) 0.041 (5) 0.062 (6) 0.015 (4) 0.006 (4) 0.012 (4)
C47 0.044 (5) 0.034 (4) 0.059 (5) 0.004 (4) 0.000 (4) 0.007 (4)
C48 0.027 (4) 0.035 (4) 0.047 (5) 0.008 (3) 0.008 (3) 0.004 (4)
C49 0.039 (5) 0.065 (6) 0.054 (6) −0.001 (4) 0.013 (4) −0.011 (5)
C50 0.054 (5) 0.065 (6) 0.050 (5) 0.002 (4) −0.002 (4) −0.011 (5)
Geometric parameters (Å, º) 
K1—O6 2.672 (4) C18—C19 1.377 (8)
K1—O4 2.708 (4) C18—H18A 0.950
K1—O5 2.713 (4) C19—C20 1.404 (10)
K1—O2 2.719 (4) C19—H19A 0.950
K1—O3 2.741 (4) C20—C21 1.365 (10)
K1—O1 2.743 (4) C20—H20A 0.950
Ni1—N2 1.842 (5) C21—C22 1.395 (9)
Ni1—N1 1.842 (5) C21—H21A 0.950
Ni1—O1 1.851 (4) C22—C23 1.446 (9)
Ni1—O2 1.852 (4) C23—H23A 0.950
Ni2—N4 1.840 (5) C24—C25 1.505 (8)
Ni2—N3 1.843 (5) C24—H24A 0.990
Ni2—O4 1.850 (4) C24—H24B 0.990
Ni2—O3 1.851 (4) C25—H25A 0.990
Ni3—N5 1.833 (5) C25—H25B 0.990
Ni3—N6 1.846 (5) C26—C27 1.437 (9)
Ni3—O6 1.850 (4) C26—H26A 0.950
Ni3—O5 1.859 (4) C27—C28 1.387 (8)
Ni4—C50 1.855 (8) C27—C32 1.411 (8)
Ni4—C50i 1.855 (9) C28—C29 1.372 (9)
Ni4—C49i 1.858 (9) C28—H28A 0.950
Ni4—C49 1.858 (9) C29—C30 1.383 (9)
O1—C1 1.328 (7) C29—H29A 0.950
O2—C16 1.318 (7) C30—C31 1.361 (9)
O3—C17 1.305 (7) C30—H30A 0.950
O4—C32 1.314 (7) C31—C32 1.418 (9)
O5—C33 1.324 (7) C31—H31A 0.950
O6—C48 1.299 (7) C33—C38 1.393 (8)
N2—C10 1.284 (7) C33—C34 1.424 (10)
N2—C9 1.485 (7) C34—C35 1.372 (10)
N1—C7 1.285 (7) C34—H34A 0.950
N1—C8 1.488 (8) C35—C36 1.399 (10)
N3—C23 1.287 (7) C35—H35A 0.950
N3—C24 1.476 (7) C36—C37 1.360 (10)
N4—C26 1.274 (7) C36—H36A 0.950
N4—C25 1.486 (8) C37—C38 1.394 (9)
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N5—C39 1.298 (8) C37—H37A 0.950
N5—C40 1.479 (8) C38—C39 1.429 (9)
N6—C42 1.283 (8) C39—H39A 0.950
N6—C41 1.482 (8) C40—C41 1.484 (9)
N7—C49 1.155 (9) C40—H40A 0.990
N8—C50 1.141 (8) C40—H40B 0.990
C1—C6 1.403 (8) C41—H41A 0.990
C1—C2 1.405 (8) C41—H41B 0.990
C2—C3 1.374 (8) C42—C43 1.443 (9)
C2—H2A 0.950 C42—H42A 0.950
C3—C4 1.377 (9) C43—C44 1.405 (9)
C3—H3A 0.950 C43—C48 1.422 (9)
C4—C5 1.373 (9) C44—C45 1.366 (10)
C4—H4A 0.950 C44—H44A 0.950
C5—C6 1.410 (9) C45—C46 1.391 (10)
C5—H5A 0.950 C45—H45A 0.950
C6—C7 1.422 (9) C46—C47 1.374 (9)
C7—H7A 0.950 C46—H46A 0.950
C8—C9 1.499 (8) C47—C48 1.423 (9)
C8—H8A 0.990 C47—H47A 0.950
C8—H8B 0.990 O1W—H1W 0.84
C9—H9A 0.990 O1W—H2W 0.84
C9—H9B 0.990 O1S—C1S 1.483 (8)
C10—C11 1.446 (8) O1S—H1S 0.84
C10—H10A 0.950 C1S—H1S1 0.980
C11—C12 1.398 (8) C1S—H1S2 0.980
C11—C16 1.410 (8) C1S—H1S3 0.980
C12—C13 1.365 (9) O2S—C2S 1.405 (7)
C12—H12A 0.950 O2S—H2S 0.84
C13—C14 1.392 (9) C2S—H2S1 0.980
C13—H13A 0.950 C2S—H2S2 0.980
C14—C15 1.376 (9) C2S—H2S3 0.980
C14—H14A 0.950 O3S—C3S 1.382 (9)
C15—C16 1.401 (8) O3S—H3S 0.84
C15—H15A 0.950 C3S—H3S1 0.980
C17—C18 1.397 (8) C3S—H3S2 0.980
C17—C22 1.407 (9) C3S—H3S3 0.980
O6—K1—O4 82.80 (13) C18—C17—C22 116.6 (6)
O6—K1—O5 55.23 (14) C19—C18—C17 121.4 (7)
O4—K1—O5 127.09 (13) C19—C18—H18A 119.3
O6—K1—O2 166.34 (13) C17—C18—H18A 119.3
O4—K1—O2 103.69 (13) C18—C19—C20 121.6 (7)
O5—K1—O2 124.78 (13) C18—C19—H19A 119.2
O6—K1—O3 82.71 (13) C20—C19—H19A 119.2
O4—K1—O3 54.70 (12) C21—C20—C19 117.5 (7)
O5—K1—O3 86.41 (13) C21—C20—H20A 121.3
O2—K1—O3 110.89 (13) C19—C20—H20A 121.3
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O6—K1—O1 112.12 (13) C20—C21—C22 121.6 (8)
O4—K1—O1 112.00 (13) C20—C21—H21A 119.2
O5—K1—O1 112.92 (13) C22—C21—H21A 119.2
O2—K1—O1 54.38 (12) C21—C22—C17 121.3 (7)
O3—K1—O1 159.98 (13) C21—C22—C23 117.4 (7)
N2—Ni1—N1 86.3 (2) C17—C22—C23 121.2 (6)
N2—Ni1—O1 175.9 (2) N3—C23—C22 124.5 (6)
N1—Ni1—O1 94.2 (2) N3—C23—H23A 117.7
N2—Ni1—O2 94.7 (2) C22—C23—H23A 117.7
N1—Ni1—O2 178.7 (2) N3—C24—C25 106.5 (5)
O1—Ni1—O2 84.76 (17) N3—C24—H24A 110.4
N4—Ni2—N3 86.0 (2) C25—C24—H24A 110.4
N4—Ni2—O4 94.7 (2) N3—C24—H24B 110.4
N3—Ni2—O4 177.1 (2) C25—C24—H24B 110.4
N4—Ni2—O3 177.2 (2) H24A—C24—H24B 108.6
N3—Ni2—O3 94.3 (2) N4—C25—C24 105.6 (5)
O4—Ni2—O3 85.14 (18) N4—C25—H25A 110.6
N5—Ni3—N6 86.6 (2) C24—C25—H25A 110.6
N5—Ni3—O6 176.8 (2) N4—C25—H25B 110.6
N6—Ni3—O6 94.6 (2) C24—C25—H25B 110.6
N5—Ni3—O5 94.4 (2) H25A—C25—H25B 108.7
N6—Ni3—O5 175.1 (2) N4—C26—C27 125.5 (6)
O6—Ni3—O5 84.60 (19) N4—C26—H26A 117.2
C50—Ni4—C50i 180.0 C27—C26—H26A 117.2
C50—Ni4—C49i 89.6 (3) C28—C27—C32 120.0 (6)
C50i—Ni4—C49i 90.4 (3) C28—C27—C26 119.6 (6)
C50—Ni4—C49 90.4 (3) C32—C27—C26 120.3 (6)
C50i—Ni4—C49 89.6 (3) C29—C28—C27 122.0 (7)
C49i—Ni4—C49 180.0 C29—C28—H28A 119.0
C1—O1—Ni1 127.5 (4) C27—C28—H28A 119.0
C1—O1—K1 118.5 (3) C28—C29—C30 118.5 (7)
Ni1—O1—K1 96.00 (16) C28—C29—H29A 120.7
C16—O2—Ni1 126.9 (4) C30—C29—H29A 120.7
C16—O2—K1 124.2 (3) C31—C30—C29 121.1 (7)
Ni1—O2—K1 96.77 (16) C31—C30—H30A 119.5
C17—O3—Ni2 128.0 (4) C29—C30—H30A 119.5
C17—O3—K1 121.4 (4) C30—C31—C32 121.8 (7)
Ni2—O3—K1 104.07 (17) C30—C31—H31A 119.1
C32—O4—Ni2 126.6 (4) C32—C31—H31A 119.1
C32—O4—K1 123.6 (4) O4—C32—C27 124.9 (6)
Ni2—O4—K1 105.28 (17) O4—C32—C31 118.5 (6)
C33—O5—Ni3 126.3 (4) C27—C32—C31 116.6 (6)
C33—O5—K1 119.1 (4) O5—C33—C38 125.2 (6)
Ni3—O5—K1 96.75 (17) O5—C33—C34 117.2 (6)
C48—O6—Ni3 127.3 (4) C38—C33—C34 117.5 (6)
C48—O6—K1 118.6 (4) C35—C34—C33 120.8 (7)
Ni3—O6—K1 98.36 (18) C35—C34—H34A 119.6
C10—N2—C9 118.7 (5) C33—C34—H34A 119.6
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C10—N2—Ni1 127.3 (5) C34—C35—C36 121.1 (8)
C9—N2—Ni1 114.0 (4) C34—C35—H35A 119.5
C7—N1—C8 119.3 (5) C36—C35—H35A 119.5
C7—N1—Ni1 127.5 (5) C37—C36—C35 118.0 (7)
C8—N1—Ni1 113.1 (4) C37—C36—H36A 121.0
C23—N3—C24 118.8 (5) C35—C36—H36A 121.0
C23—N3—Ni2 127.6 (5) C36—C37—C38 122.8 (7)
C24—N3—Ni2 113.5 (4) C36—C37—H37A 118.6
C26—N4—C25 118.1 (5) C38—C37—H37A 118.6
C26—N4—Ni2 127.6 (5) C33—C38—C37 119.8 (6)
C25—N4—Ni2 114.2 (4) C33—C38—C39 120.5 (6)
C39—N5—C40 118.6 (6) C37—C38—C39 119.5 (6)
C39—N5—Ni3 127.5 (5) N5—C39—C38 125.4 (6)
C40—N5—Ni3 113.7 (4) N5—C39—H39A 117.3
C42—N6—C41 118.6 (6) C38—C39—H39A 117.3
C42—N6—Ni3 127.2 (5) N5—C40—C41 108.1 (6)
C41—N6—Ni3 114.2 (4) N5—C40—H40A 110.1
O1—C1—C6 123.3 (6) C41—C40—H40A 110.1
O1—C1—C2 118.0 (6) N5—C40—H40B 110.1
C6—C1—C2 118.7 (6) C41—C40—H40B 110.1
C3—C2—C1 120.4 (6) H40A—C40—H40B 108.4
C3—C2—H2A 119.8 N6—C41—C40 107.7 (5)
C1—C2—H2A 119.8 N6—C41—H41A 110.2
C2—C3—C4 121.6 (7) C40—C41—H41A 110.2
C2—C3—H3A 119.2 N6—C41—H41B 110.2
C4—C3—H3A 119.2 C40—C41—H41B 110.2
C5—C4—C3 118.7 (6) H41A—C41—H41B 108.5
C5—C4—H4A 120.6 N6—C42—C43 125.9 (6)
C3—C4—H4A 120.6 N6—C42—H42A 117.1
C4—C5—C6 121.7 (6) C43—C42—H42A 117.1
C4—C5—H5A 119.2 C44—C43—C48 121.0 (7)
C6—C5—H5A 119.2 C44—C43—C42 119.5 (7)
C1—C6—C5 118.8 (6) C48—C43—C42 119.5 (6)
C1—C6—C7 121.9 (6) C45—C44—C43 120.3 (7)
C5—C6—C7 119.1 (6) C45—C44—H44A 119.8
N1—C7—C6 125.0 (6) C43—C44—H44A 119.8
N1—C7—H7A 117.5 C44—C45—C46 119.6 (7)
C6—C7—H7A 117.5 C44—C45—H45A 120.2
N1—C8—C9 106.3 (5) C46—C45—H45A 120.2
N1—C8—H8A 110.5 C47—C46—C45 121.7 (7)
C9—C8—H8A 110.5 C47—C46—H46A 119.2
N1—C8—H8B 110.5 C45—C46—H46A 119.2
C9—C8—H8B 110.5 C46—C47—C48 120.6 (7)
H8A—C8—H8B 108.7 C46—C47—H47A 119.7
N2—C9—C8 106.5 (5) C48—C47—H47A 119.7
N2—C9—H9A 110.4 O6—C48—C43 125.4 (6)
C8—C9—H9A 110.4 O6—C48—C47 117.9 (6)
N2—C9—H9B 110.4 C43—C48—C47 116.7 (6)
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C8—C9—H9B 110.4 N7—C49—Ni4 178.4 (7)
H9A—C9—H9B 108.6 N8—C50—Ni4 177.7 (8)
N2—C10—C11 125.2 (6) H1W—O1W—H2W 111.6
N2—C10—H10A 117.4 C1S—O1S—H1S 109.3
C11—C10—H10A 117.4 O1S—C1S—H1S1 108.9
C12—C11—C16 120.4 (6) O1S—C1S—H1S2 109.8
C12—C11—C10 118.7 (6) H1S1—C1S—H1S2 109.5
C16—C11—C10 120.9 (6) O1S—C1S—H1S3 109.7
C13—C12—C11 121.7 (7) H1S1—C1S—H1S3 109.5
C13—C12—H12A 119.2 H1S2—C1S—H1S3 109.5
C11—C12—H12A 119.2 C2S—O2S—H2S 111.2
C12—C13—C14 118.3 (7) O2S—C2S—H2S1 110.2
C12—C13—H13A 120.9 O2S—C2S—H2S2 108.3
C14—C13—H13A 120.9 H2S1—C2S—H2S2 109.5
C15—C14—C13 121.2 (7) O2S—C2S—H2S3 109.9
C15—C14—H14A 119.4 H2S1—C2S—H2S3 109.5
C13—C14—H14A 119.4 H2S2—C2S—H2S3 109.5
C14—C15—C16 121.5 (7) C3S—O3S—H3S 91.6
C14—C15—H15A 119.3 O3S—C3S—H3S1 109.3
C16—C15—H15A 119.3 O3S—C3S—H3S2 109.3
O2—C16—C15 119.0 (6) H3S1—C3S—H3S2 109.5
O2—C16—C11 124.1 (6) O3S—C3S—H3S3 109.9
C15—C16—C11 116.9 (6) H3S1—C3S—H3S3 109.5
O3—C17—C18 119.5 (6) H3S2—C3S—H3S3 109.5
O3—C17—C22 123.9 (6)
O6—K1—Ni1—N2 129.7 (2) K1—Ni3—O6—C48 −136.0 (5)
O4—K1—Ni1—N2 47.5 (2) N6—Ni3—O6—K1 133.54 (19)
O5—K1—Ni1—N2 −141.6 (2) O5—Ni3—O6—K1 −41.64 (17)
O2—K1—Ni1—N2 −64.4 (2) O4—K1—O6—C48 28.7 (4)
O3—K1—Ni1—N2 1.9 (2) O5—K1—O6—C48 174.5 (5)
O1—K1—Ni1—N2 176.8 (2) O2—K1—O6—C48 −90.7 (7)
Ni3—K1—Ni1—N2 168.5 (2) O3—K1—O6—C48 83.9 (4)
C48—K1—Ni1—N2 110.0 (2) O1—K1—O6—C48 −82.2 (4)
Ni2—K1—Ni1—N2 36.0 (2) Ni3—K1—O6—C48 141.1 (5)
O6—K1—Ni1—N1 12.5 (3) Ni1—K1—O6—C48 −57.4 (5)
O4—K1—Ni1—N1 −69.7 (2) Ni2—K1—O6—C48 56.1 (4)
O5—K1—Ni1—N1 101.2 (3) O4—K1—O6—Ni3 −112.38 (18)
O2—K1—Ni1—N1 178.4 (3) O5—K1—O6—Ni3 33.48 (15)
O3—K1—Ni1—N1 −115.3 (2) O2—K1—O6—Ni3 128.3 (5)
O1—K1—Ni1—N1 59.6 (3) O3—K1—O6—Ni3 −57.20 (17)
Ni3—K1—Ni1—N1 51.3 (3) O1—K1—O6—Ni3 136.75 (16)
C48—K1—Ni1—N1 −7.1 (3) Ni1—K1—O6—Ni3 161.57 (9)
Ni2—K1—Ni1—N1 −81.1 (2) C48—K1—O6—Ni3 −141.1 (5)
O6—K1—Ni1—O1 −47.1 (2) Ni2—K1—O6—Ni3 −84.91 (15)
O4—K1—Ni1—O1 −129.29 (18) N1—Ni1—N2—C10 −174.4 (6)
O5—K1—Ni1—O1 41.6 (2) O2—Ni1—N2—C10 4.9 (5)
O2—K1—Ni1—O1 118.8 (2) K1—Ni1—N2—C10 49.8 (6)
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O3—K1—Ni1—O1 −174.9 (2) N1—Ni1—N2—C9 8.7 (4)
Ni3—K1—Ni1—O1 −8.3 (2) O2—Ni1—N2—C9 −172.0 (4)
C48—K1—Ni1—O1 −66.7 (2) K1—Ni1—N2—C9 −127.2 (4)
Ni2—K1—Ni1—O1 −140.75 (16) N2—Ni1—N1—C7 −168.4 (5)
O6—K1—Ni1—O2 −165.9 (2) O1—Ni1—N1—C7 7.5 (5)
O4—K1—Ni1—O2 111.93 (19) K1—Ni1—N1—C7 −35.4 (6)
O5—K1—Ni1—O2 −77.2 (2) N2—Ni1—N1—C8 15.0 (4)
O3—K1—Ni1—O2 66.3 (2) O1—Ni1—N1—C8 −169.1 (4)
O1—K1—Ni1—O2 −118.8 (2) K1—Ni1—N1—C8 148.0 (3)
Ni3—K1—Ni1—O2 −127.1 (2) N4—Ni2—N3—C23 171.1 (5)
C48—K1—Ni1—O2 174.5 (2) O3—Ni2—N3—C23 −6.0 (5)
Ni2—K1—Ni1—O2 100.47 (17) K1—Ni2—N3—C23 19.4 (6)
O6—K1—Ni2—N4 −66.9 (2) N4—Ni2—N3—C24 −13.7 (4)
O4—K1—Ni2—N4 43.3 (3) O3—Ni2—N3—C24 169.1 (4)
O5—K1—Ni2—N4 −114.2 (2) K1—Ni2—N3—C24 −165.5 (3)
O2—K1—Ni2—N4 104.5 (2) N3—Ni2—N4—C26 173.3 (6)
O3—K1—Ni2—N4 −176.7 (3) O4—Ni2—N4—C26 −3.9 (6)
O1—K1—Ni2—N4 35.0 (3) K1—Ni2—N4—C26 −33.3 (6)
Ni3—K1—Ni2—N4 −100.7 (2) N3—Ni2—N4—C25 −10.5 (4)
Ni1—K1—Ni2—N4 67.3 (2) O4—Ni2—N4—C25 172.2 (4)
C48—K1—Ni2—N4 −48.9 (2) K1—Ni2—N4—C25 142.8 (4)
O6—K1—Ni2—N3 73.7 (2) N6—Ni3—N5—C39 −171.5 (6)
O4—K1—Ni2—N3 −176.1 (3) O5—Ni3—N5—C39 3.7 (6)
O5—K1—Ni2—N3 26.4 (2) K1—Ni3—N5—C39 −35.6 (6)
O2—K1—Ni2—N3 −114.9 (2) N6—Ni3—N5—C40 13.2 (5)
O3—K1—Ni2—N3 −36.1 (3) O5—Ni3—N5—C40 −171.6 (5)
O1—K1—Ni2—N3 175.6 (3) K1—Ni3—N5—C40 149.1 (4)
Ni3—K1—Ni2—N3 39.9 (2) N5—Ni3—N6—C42 −176.3 (6)
Ni1—K1—Ni2—N3 −152.1 (2) O6—Ni3—N6—C42 0.8 (6)
C48—K1—Ni2—N3 91.7 (3) K1—Ni3—N6—C42 43.3 (6)
O6—K1—Ni2—O4 −110.2 (2) N5—Ni3—N6—C41 6.7 (5)
O5—K1—Ni2—O4 −157.5 (2) O6—Ni3—N6—C41 −176.3 (4)
O2—K1—Ni2—O4 61.2 (2) K1—Ni3—N6—C41 −133.7 (4)
O3—K1—Ni2—O4 140.0 (3) Ni1—O1—C1—C6 −1.9 (8)
O1—K1—Ni2—O4 −8.2 (2) K1—O1—C1—C6 122.6 (5)
Ni3—K1—Ni2—O4 −143.96 (18) Ni1—O1—C1—C2 176.7 (4)
Ni1—K1—Ni2—O4 24.02 (18) K1—O1—C1—C2 −58.8 (7)
C48—K1—Ni2—O4 −92.1 (2) O1—C1—C2—C3 179.1 (6)
O6—K1—Ni2—O3 109.8 (2) C6—C1—C2—C3 −2.2 (9)
O4—K1—Ni2—O3 −140.0 (3) C1—C2—C3—C4 −0.3 (10)
O5—K1—Ni2—O3 62.5 (2) C2—C3—C4—C5 2.1 (10)
O2—K1—Ni2—O3 −78.8 (2) C3—C4—C5—C6 −1.2 (10)
O1—K1—Ni2—O3 −148.2 (2) O1—C1—C6—C5 −178.4 (6)
Ni3—K1—Ni2—O3 76.06 (18) C2—C1—C6—C5 3.0 (9)
Ni1—K1—Ni2—O3 −115.95 (18) O1—C1—C6—C7 7.0 (9)
C48—K1—Ni2—O3 127.9 (2) C2—C1—C6—C7 −171.6 (6)
O6—K1—Ni3—N5 176.1 (3) C4—C5—C6—C1 −1.3 (10)
O4—K1—Ni3—N5 −116.8 (2) C4—C5—C6—C7 173.5 (6)
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O5—K1—Ni3—N5 54.4 (3) C8—N1—C7—C6 171.6 (6)
O2—K1—Ni3—N5 21.6 (3) Ni1—N1—C7—C6 −4.7 (9)
O3—K1—Ni3—N5 −68.9 (2) C1—C6—C7—N1 −3.7 (10)
O1—K1—Ni3—N5 116.6 (3) C5—C6—C7—N1 −178.2 (6)
Ni1—K1—Ni3—N5 122.6 (3) C7—N1—C8—C9 149.0 (6)
C48—K1—Ni3—N5 −167.9 (3) Ni1—N1—C8—C9 −34.1 (6)
Ni2—K1—Ni3—N5 −100.0 (2) C10—N2—C9—C8 153.5 (6)
O6—K1—Ni3—N6 −62.1 (3) Ni1—N2—C9—C8 −29.3 (6)
O4—K1—Ni3—N6 5.0 (2) N1—C8—C9—N2 38.5 (6)
O5—K1—Ni3—N6 176.1 (3) C9—N2—C10—C11 177.6 (5)
O2—K1—Ni3—N6 143.3 (3) Ni1—N2—C10—C11 0.7 (9)
O3—K1—Ni3—N6 52.9 (2) N2—C10—C11—C12 176.2 (6)
O1—K1—Ni3—N6 −121.6 (2) N2—C10—C11—C16 −3.3 (10)
Ni1—K1—Ni3—N6 −115.6 (3) C16—C11—C12—C13 1.6 (10)
C48—K1—Ni3—N6 −46.1 (3) C10—C11—C12—C13 −177.9 (6)
Ni2—K1—Ni3—N6 21.7 (2) C11—C12—C13—C14 −0.4 (10)
O4—K1—Ni3—O6 67.1 (2) C12—C13—C14—C15 −0.2 (11)
O5—K1—Ni3—O6 −121.7 (2) C13—C14—C15—C16 −0.3 (10)
O2—K1—Ni3—O6 −154.5 (3) Ni1—O2—C16—C15 −169.2 (4)
O3—K1—Ni3—O6 115.0 (2) K1—O2—C16—C15 57.3 (7)
O1—K1—Ni3—O6 −59.5 (2) Ni1—O2—C16—C11 11.1 (8)
Ni1—K1—Ni3—O6 −53.5 (2) K1—O2—C16—C11 −122.4 (5)
C48—K1—Ni3—O6 16.0 (2) C14—C15—C16—O2 −178.3 (6)
Ni2—K1—Ni3—O6 83.88 (18) C14—C15—C16—C11 1.4 (9)
O6—K1—Ni3—O5 121.7 (2) C12—C11—C16—O2 177.7 (6)
O4—K1—Ni3—O5 −171.1 (2) C10—C11—C16—O2 −2.8 (9)
O2—K1—Ni3—O5 −32.8 (3) C12—C11—C16—C15 −2.0 (9)
O3—K1—Ni3—O5 −123.25 (19) C10—C11—C16—C15 177.5 (5)
O1—K1—Ni3—O5 62.2 (2) Ni2—O3—C17—C18 −178.4 (4)
Ni1—K1—Ni3—O5 68.2 (2) K1—O3—C17—C18 34.7 (7)
C48—K1—Ni3—O5 137.8 (2) Ni2—O3—C17—C22 1.0 (9)
Ni2—K1—Ni3—O5 −154.39 (17) K1—O3—C17—C22 −146.0 (5)
N1—Ni1—O1—C1 −4.2 (5) O3—C17—C18—C19 −177.8 (6)
O2—Ni1—O1—C1 176.6 (5) C22—C17—C18—C19 2.8 (9)
K1—Ni1—O1—C1 133.3 (5) C17—C18—C19—C20 −0.7 (10)
N1—Ni1—O1—K1 −137.50 (18) C18—C19—C20—C21 −1.3 (11)
O2—Ni1—O1—K1 43.28 (15) C19—C20—C21—C22 1.1 (11)
O6—K1—O1—C1 8.7 (5) C20—C21—C22—C17 1.0 (11)
O4—K1—O1—C1 −82.4 (4) C20—C21—C22—C23 −175.6 (7)
O5—K1—O1—C1 68.9 (4) O3—C17—C22—C21 177.7 (6)
O2—K1—O1—C1 −173.8 (5) C18—C17—C22—C21 −2.9 (10)
O3—K1—O1—C1 −127.0 (5) O3—C17—C22—C23 −5.8 (10)
Ni3—K1—O1—C1 38.1 (5) C18—C17—C22—C23 173.6 (6)
Ni1—K1—O1—C1 −138.9 (5) C24—N3—C23—C22 −171.7 (6)
C48—K1—O1—C1 −11.3 (4) Ni2—N3—C23—C22 3.2 (9)
Ni2—K1—O1—C1 −78.0 (4) C21—C22—C23—N3 −179.7 (6)
O6—K1—O1—Ni1 147.55 (15) C17—C22—C23—N3 3.7 (10)
O4—K1—O1—Ni1 56.50 (18) C23—N3—C24—C25 −150.8 (6)
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O5—K1—O1—Ni1 −152.22 (15) Ni2—N3—C24—C25 33.6 (6)
O2—K1—O1—Ni1 −34.91 (14) C26—N4—C25—C24 −152.7 (6)
O3—K1—O1—Ni1 11.9 (5) Ni2—N4—C25—C24 30.8 (6)
Ni3—K1—O1—Ni1 176.99 (8) N3—C24—C25—N4 −39.0 (7)
C48—K1—O1—Ni1 127.57 (17) C25—N4—C26—C27 −176.0 (6)
Ni2—K1—O1—Ni1 60.8 (2) Ni2—N4—C26—C27 0.0 (9)
N2—Ni1—O2—C16 −10.7 (5) N4—C26—C27—C28 −176.4 (6)
O1—Ni1—O2—C16 173.3 (5) N4—C26—C27—C32 2.3 (10)
K1—Ni1—O2—C16 −142.8 (5) C32—C27—C28—C29 0.6 (10)
N2—Ni1—O2—K1 132.06 (18) C26—C27—C28—C29 179.4 (6)
O1—Ni1—O2—K1 −43.85 (16) C27—C28—C29—C30 −0.6 (11)
O6—K1—O2—C16 −171.1 (6) C28—C29—C30—C31 0.8 (11)
O4—K1—O2—C16 71.7 (4) C29—C30—C31—C32 −1.0 (12)
O5—K1—O2—C16 −85.9 (5) Ni2—O4—C32—C27 −7.0 (9)
O3—K1—O2—C16 14.7 (5) K1—O4—C32—C27 145.4 (5)
O1—K1—O2—C16 179.2 (5) Ni2—O4—C32—C31 173.9 (5)
Ni3—K1—O2—C16 −65.3 (5) K1—O4—C32—C31 −33.7 (8)
Ni1—K1—O2—C16 144.2 (5) C28—C27—C32—O4 −179.9 (6)
C48—K1—O2—C16 132.7 (5) C26—C27—C32—O4 1.4 (10)
Ni2—K1—O2—C16 45.6 (5) C28—C27—C32—C31 −0.8 (9)
O6—K1—O2—Ni1 44.6 (6) C26—C27—C32—C31 −179.5 (6)
O4—K1—O2—Ni1 −72.52 (17) C30—C31—C32—O4 −179.9 (6)
O5—K1—O2—Ni1 129.85 (16) C30—C31—C32—C27 1.0 (10)
O3—K1—O2—Ni1 −129.59 (15) Ni3—O5—C33—C38 9.1 (9)
O1—K1—O2—Ni1 34.93 (14) K1—O5—C33—C38 134.2 (6)
Ni3—K1—O2—Ni1 150.41 (14) Ni3—O5—C33—C34 −171.0 (5)
C48—K1—O2—Ni1 −11.6 (4) K1—O5—C33—C34 −45.8 (7)
Ni2—K1—O2—Ni1 −98.60 (14) O5—C33—C34—C35 178.3 (7)
N3—Ni2—O3—C17 4.0 (5) C38—C33—C34—C35 −1.7 (11)
O4—Ni2—O3—C17 −178.8 (5) C33—C34—C35—C36 1.9 (13)
K1—Ni2—O3—C17 −151.4 (6) C34—C35—C36—C37 −1.3 (14)
N3—Ni2—O3—K1 155.39 (19) C35—C36—C37—C38 0.5 (13)
O4—Ni2—O3—K1 −27.43 (17) O5—C33—C38—C37 −179.1 (6)
O6—K1—O3—C17 90.0 (4) C34—C33—C38—C37 0.9 (10)
O4—K1—O3—C17 176.3 (5) O5—C33—C38—C39 −2.8 (10)
O5—K1—O3—C17 34.6 (4) C34—C33—C38—C39 177.2 (6)
O2—K1—O3—C17 −91.4 (4) C36—C37—C38—C33 −0.3 (11)
O1—K1—O3—C17 −130.7 (5) C36—C37—C38—C39 −176.7 (7)
Ni3—K1—O3—C17 61.1 (4) C40—N5—C39—C38 175.8 (6)
Ni1—K1—O3—C17 −122.7 (4) Ni3—N5—C39—C38 0.6 (10)
C48—K1—O3—C17 109.2 (4) C33—C38—C39—N5 −2.3 (10)
Ni2—K1—O3—C17 153.7 (5) C37—C38—C39—N5 174.0 (6)
O6—K1—O3—Ni2 −63.72 (18) C39—N5—C40—C41 154.8 (6)
O4—K1—O3—Ni2 22.60 (15) Ni3—N5—C40—C41 −29.4 (7)
O5—K1—O3—Ni2 −119.10 (18) C42—N6—C41—C40 158.5 (6)
O2—K1—O3—Ni2 114.90 (17) Ni3—N6—C41—C40 −24.2 (7)
O1—K1—O3—Ni2 75.6 (4) N5—C40—C41—N6 32.7 (8)
Ni3—K1—O3—Ni2 −92.58 (16) C41—N6—C42—C43 177.8 (6)
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Ni1—K1—O3—Ni2 83.54 (18) Ni3—N6—C42—C43 0.9 (10)
C48—K1—O3—Ni2 −44.48 (18) N6—C42—C43—C44 178.7 (6)
N4—Ni2—O4—C32 7.3 (5) N6—C42—C43—C48 −1.3 (10)
O3—Ni2—O4—C32 −175.6 (5) C48—C43—C44—C45 0.6 (10)
K1—Ni2—O4—C32 156.5 (6) C42—C43—C44—C45 −179.4 (6)
N4—Ni2—O4—K1 −149.21 (19) C43—C44—C45—C46 0.7 (10)
O3—Ni2—O4—K1 27.95 (18) C44—C45—C46—C47 −0.6 (11)
O6—K1—O4—C32 −93.9 (4) C45—C46—C47—C48 −0.9 (11)
O5—K1—O4—C32 −129.2 (4) Ni3—O6—C48—C43 2.7 (9)
O2—K1—O4—C32 73.8 (4) K1—O6—C48—C43 −125.8 (6)
O3—K1—O4—C32 179.9 (5) Ni3—O6—C48—C47 −175.8 (4)
O1—K1—O4—C32 17.1 (5) K1—O6—C48—C47 55.6 (7)
Ni3—K1—O4—C32 −123.3 (4) Ni3—O6—C48—K1 128.6 (6)
Ni1—K1—O4—C32 43.4 (4) C44—C43—C48—O6 179.5 (6)
C48—K1—O4—C32 −84.1 (5) C42—C43—C48—O6 −0.6 (10)
Ni2—K1—O4—C32 −157.4 (5) C44—C43—C48—C47 −2.0 (9)
O6—K1—O4—Ni2 63.42 (17) C42—C43—C48—C47 178.0 (6)
O5—K1—O4—Ni2 28.1 (3) C44—C43—C48—K1 123.9 (7)
O2—K1—O4—Ni2 −128.82 (17) C42—C43—C48—K1 −56.1 (9)
O3—K1—O4—Ni2 −22.73 (15) C46—C47—C48—O6 −179.2 (6)
O1—K1—O4—Ni2 174.42 (16) C46—C47—C48—C43 2.1 (10)
Ni3—K1—O4—Ni2 34.03 (17) C46—C47—C48—K1 −145.4 (6)
Ni1—K1—O4—Ni2 −159.27 (15) O4—K1—C48—O6 −148.6 (5)
C48—K1—O4—Ni2 73.30 (19) O5—K1—C48—O6 −4.7 (4)
N5—Ni3—O5—C33 −8.4 (5) O2—K1—C48—O6 143.2 (4)
O6—Ni3—O5—C33 174.7 (5) O3—K1—C48—O6 −93.4 (4)
K1—Ni3—O5—C33 134.0 (5) O1—K1—C48—O6 104.8 (4)
N5—Ni3—O5—K1 −142.38 (19) Ni3—K1—C48—O6 −26.5 (4)
O6—Ni3—O5—K1 40.69 (17) Ni1—K1—C48—O6 135.7 (4)
O6—K1—O5—C33 −171.6 (5) Ni2—K1—C48—O6 −116.5 (5)
O4—K1—O5—C33 −127.3 (4) O6—K1—C48—C43 93.2 (8)
O2—K1—O5—C33 25.1 (5) O4—K1—C48—C43 −55.5 (7)
O3—K1—O5—C33 −88.0 (4) O5—K1—C48—C43 88.5 (7)
O1—K1—O5—C33 86.6 (4) O2—K1—C48—C43 −123.6 (7)
Ni3—K1—O5—C33 −138.4 (5) O3—K1—C48—C43 −0.2 (7)
Ni1—K1—O5—C33 64.1 (5) O1—K1—C48—C43 −162.0 (7)
C48—K1—O5—C33 −169.7 (4) Ni3—K1—C48—C43 66.7 (7)
Ni2—K1—O5—C33 −113.8 (4) Ni1—K1—C48—C43 −131.1 (7)
O6—K1—O5—Ni3 −33.17 (15) Ni2—K1—C48—C43 −23.3 (7)
O4—K1—O5—Ni3 11.1 (2) O6—K1—C48—C47 −133.2 (7)
O2—K1—O5—Ni3 163.48 (14) O4—K1—C48—C47 78.2 (4)
O3—K1—O5—Ni3 50.45 (16) O5—K1—C48—C47 −137.8 (4)
O1—K1—O5—Ni3 −134.95 (15) O2—K1—C48—C47 10.0 (6)
Ni1—K1—O5—Ni3 −157.46 (9) O3—K1—C48—C47 133.4 (4)
C48—K1—O5—Ni3 −31.31 (17) O1—K1—C48—C47 −28.4 (4)
Ni2—K1—O5—Ni3 24.61 (16) Ni3—K1—C48—C47 −159.7 (5)
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N6—Ni3—O6—C48 −2.5 (5) Ni1—K1—C48—C47 2.5 (4)
O5—Ni3—O6—C48 −177.7 (5) Ni2—K1—C48—C47 110.4 (4)
Symmetry code: (i) −x, −y, −z+1.
Hydrogen-bond geometry (Å, º) 
D—H···A D—H H···A D···A D—H···A
O1W—H1W···O2S 0.84 1.93 2.770 (11) 180
O1W—H2W···O3S 0.84 1.73 2.571 (12) 179
O1S—H1S···N7ii 0.84 2.00 2.838 (10) 179
O2S—H2S···N8iii 0.84 2.02 2.861 (11) 180
O3S—H3S···O1S 0.84 2.05 2.895 (12) 179
Symmetry codes: (ii) −x+1/2, −y, z−1/2; (iii) −x, y+1/2, −z+1/2.
